cis-Retinol/androgen dehydrogenase, isozyme 3 (CRAD3): a short-chain dehydrogenase active in a reconstituted path of 9-cis-retinoic acid biosynthesis in intact cells.
9-cis-Retinoic acid activates retinoid X receptors, which serve as heterodimeric partners with other nuclear hormone receptors, yet the enzymology of its physiological generation remains unclear. Here, we report the identification and molecular/enzymatic characterization of a previously unknown member of the short-chain dehydrogenase/reductase family, CRAD3 (cis-retinoid/androgen dehydrogenase, type 3), which catalyzes the first step in 9-cis-retinoic acid biosynthesis, the conversion of 9-cis-retinol into 9-cis-retinal. CRAD3 shares amino acid similarity with other retinoid/steroid short-chain dehydrogenases/reductases: CRAD1, CRAD2, and RDH4. Relative to CRAD1, CRAD3 has greater 9-cis-retinol/all-trans-retinol discrimination and lower efficiency as an androgen dehydrogenase. CRAD3 has apparent efficiency (V/K(m)) for 9-cis-retinol about equivalent to that for CRAD1 and 3 orders of magnitude greater than that for RDH4. (CRAD2 does not recognize 9-cis-retinol as a substrate). CRAD3 contributes to 9-cis-retinoic acid production in intact cells, in conjunction with each of three retinal dehydrogenases that recognize 9-cis-retinal (RALDH1/AHD2, RALDH2, and ALDH12). Liver and kidney, two tissues reportedly with the highest concentrations of 9-cis-retinoids, show the most intense mRNA expression of CRAD3, but expression also occurs in testis, lung, small intestine, heart, and brain. These data are consistent with the participation of CRAD3 in the biogeneration of 9-cis-retinoic acid.